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lower image resolution and it took
longer to make fundus photographs
with this smartphone set-up. Others
show that smartphones can be used for
more types of ophthalmologic imaging
(Suto et al. 2014), though good image
quality is still a prerequisite.
The tested smartphone set-up, does
not yet deliver fundus photographs of
very high quality. However, point-of-
care diagnostics is becoming more
important, and smartphone technology
is developing rapidly. It is conceivable
that smartphone technology combined
with ophthalmic equipment can make
clinically useful high quality smart-
phone images of the retina in the near
future possible. Our results show that
standard fundus photography cur-
rently remains ﬁrst choice, to make
retinal images of the highest quality.
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Editor,
T here is a commonly held belief thatophthalmologic emergency atten-
dances are aﬀected by the weather.
General emergency admissions involv-
ing potentially life-threatening states
have been reported to correlate signiﬁ-
cantly with the weather conditions
(Macgregor 2003). There have been only
two previous publications [from Aus-
tralia (Young et al. 2012) and France
(Bourcier et al. 2003)] that have
reported on the inﬂuence of weather
conditions on attendances at ophthal-
mologic emergency units, but no pub-
lished Central European data are to be
found. We set out to evaluate possible
relationships between climate in the
south-eastern Hungarian city of Szeged
and attendances at our tertiary ophthal-
mologic care unit.
The daily numbers of ophthalmo-
logic emergency attendances at week-
ends and on public holidays during a
3-year period (334 days) were analysed
retrospectively. The unit is responsible
for the primary emergency care of
around 550 000 inhabitants and the
tertiary care of 1.35 million inhabit-
ants. Diagnoses were coded prospec-
tively at the time of examination by the
duty ophthalmologist or by the oph-
thalmology specialist trainee under the
supervision of a specialist in certain
cases. The diagnoses were grouped as
(A)
(B)
(C)
(D)
(E)
(F)
Fig. 1. (A) Smartphone-assisted fundus photography set-up; (B) Hand-held fundus photography device; (C) Standard fundus photography device;
(D, E, F) Fundus photographs of the same eye taken with devices A, B and C, respectively. The tables in the ﬁgure show the device speciﬁcations and
the scoring summary for each device. *Values are in median (interquartile range – IQR). Images A, B and C originate from online available product
images at http://www.welchallyn.com, http://www.optomed.ﬁ and http://www.topcon-medical.eu/.
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follows: (1) severe trauma that required
immediate surgery (n = 289), (2) med-
ical emergencies, in which a delay in
care might potentially result in perma-
nent complication (n = 563), (3) mild
traumas, for example non-penetrating
foreign body or corneal erosion
(n = 1998) and (4) medical non-emer-
gencies, for example non-severe con-
junctivitis or permanent complaints
(n = 3344).
Data relating to weather conditions
were obtained from the databases of
the Hungarian Central Statistical
Oﬃce and the meteorological website
www.freemeteo.hu. Examined variables
were the minimum and maximum daily
temperatures (°C), maximal wind speed
and maximum ﬂaw speeds (km/h), the
level of precipitation (mm), the depth
of the snow blanket (cm) and (on
monthly basis) the number of hours
of sunshine daily.
The data on a total of 6194 patients
were analysed. Descriptive values of
weather variables and signiﬁcant
correlations are shown in Table 1.
As concerns seasonal diﬀerence, sig-
niﬁcantly fewer people (74% of the
summer maximum) attended the
emergency room in the winter than
in the other seasons (nwinter = 1245*,
nspring = 1775, nsummer = 1674, nautumn =
1515, p < 0.001) (Fig. 1). The daily
numbers of mild and non-severe cases
(n3 and n4) related positively to the daily
minimum and maximum temperatures,
and related negatively to the depth of
snow. The number of hours of sunshine
monthly also inﬂuenced the number of
attendances.
On retrograde stepwise regression,
only the daily maximum temperatures
proved to be predictive of the peakof the
total attendances and the group 4
attendances (R = 0.29 and R = 0.24,
p < 0.001), while the wind speed
for group 2 attendances (R = 0.16,
p = 0.03), and the minimum tempera-
ture was predictive for group 3 atten-
dances (R = 0.11, p = 0.041). The
number of hours of sunshine was not
included in the model.
The eﬀects of wind and precipitation
were negligible, in contrast to previous
ﬁndings (Bourcier et al. 2003; Young
et al. 2012). As the weather aﬀected
predominantly the number of cases
where care would have began 1–2 days
later in the absence of severe compli-
cations, the comfort of the patient may
explain the timing of the attendance, as
the patients may have preferred not to
wait for the scheduled date and not to
have to attend to unit during working
hours. Some patients may also have
become frightened by symptoms of
banal disorders such as subconjunctival
bleeding or the severe discomfort of
conjunctivitis and seek sudden medical
help. The incidence of severe ophthal-
mologic cases was not aﬀected by the
weather conditions. There are relations
between the biometeorological factors
and some morbidities, for example
Table 1. Descriptive statistics [mean  1 SD; (minimummaximum)] and correlations of daily attendances and weather variables. Only signiﬁcant
correlations are presented.
Descriptive
values ntotal/day n1/day n2/day n3/day n4/day
18.55  5.37 (5–35) 0.87  1.03 (0–8) 1.69  1.53 (0–11) 5.98  2.76 (0–14) 10.01  3.75 (1–21)
Tmax (°C) 17.24  10.93
(10 to 38)
Coeﬃcient = 0.21,
r = 0.41, p < 0.001
Coeﬃcient = 0.06,
r = 0.25, p < 0.001
Coeﬃcient = 0.13,
r = 0.37, p < 0.001
Tmin (°C) 5.81  8.11
(21.7 to 21.5)
Coeﬃcient = 0.23,
r = 0.35, p < 0.001
Coeﬃcient = 0.07,
r = 0.21, p < 0.001
Coeﬃcient = 0.14,
r = 0.13, p < 0.001
Maximum wind
speed (km/h)
16.64  6.79
(4.1 to 39.2)
Maximum ﬂaw
(km/h)
6.39  14.79
(0 to 62.8)
Precipitation
(mm)
1.47  3.83
(0 to 26.4)
Depth of snow
(cm)
1.0  3.9
(0 to 28.2)
Coeﬃcient = 0.37,
r = 0.26, p < 0.001
Coeﬃcient = 0.15,
r = 0.21, p = 0.002
Coeﬃcient = 0.16,
r = 0.17, p = 0.002
Daily sunshine
(hours/month)
172.47  36.61
(99 to 255)
Coeﬃcient = 0.09,
r = 0.5 p = 0.04
Coeﬃcient = 0.28,
r = 0.8, p = 0.002
Coeﬃcient = 0.58,
r = 0.93, p < 0.001
Tmax = maximum daily temperature, Tmin = minimum daily temperature.
Fig. 1. Annual incidence of emergency attendances. Mean daily numbers of cases are related to
holiday seasons (grey ﬁelds). Moving religious holidays are denoted by *. Severe traumas and
medical emergencies were not aﬀected by seasonality.
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stroke (Milojevic et al. 2011), panic
anxiety (Bulbena et al. 2005) or acute
coronary syndromes (Panagiotakos
et al. 2004). A direct correlation
between the temperature and unneces-
sary non-emergency ophthalmologic
attendances is questionable, as the
enhanced frequency of outdoor activity
in the spring and summer may be
accompanied by an increased possibil-
ity of light injuries, and even some
pathogens or allergens then occur more
commonly.
Independently from the reason, in
harmony with previous studies (Diehl
et al. 1981), our results might also
lead to improvement in staﬃng
arrangements.
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Editor,
P reviously, we posited that thelateral decubitus position (LDP)
habitually preferred by glaucoma
patients might be associated with
asymmetric visual ﬁeld (VF) damage
(Kim et al. 2014). And, in an earlier
study, we found that the intra-ocular
pressure (IOP) of the worse eye in the
dependent LDP, based on the mean
deviation value of a Humphrey visual
ﬁeld test, was higher than that of the
better eye (19.1  3.0 mmHg versus
17.6  2.3 mmHg, p < 0.001) (Kim
et al. 2013a,b). We hypothesized that
progression in glaucoma patients,
despite a well-controlled IOP during
daylight hours, is associated with the
preferred lying position during sleep. In
the light of the established association
between disc haemorrhage (DH) and
VF progression in normal-tension
glaucoma (NTG) (Ishida et al. 2000;
Drance et al. 2001), we undertook to
investigate the relationship of the pre-
ferred sleeping position with unilateral
DH in NTG.
This retrospective observational case
series was approved by the Institu-
tional Review Board of Seoul National
University Hospital and was conducted
in accordance with all of the relevant
Declaration of Helsinki speciﬁcations.
A total of 119 bilateral NTG patients
with unilateral DH, representing
23.3% of 510 treated bilateral NTG
cases initially reviewed, were consecu-
tively enrolled from the Glaucoma
Clinic of Seoul National University
Hospital between September and
December, 2012. Unilateral DH was
deﬁned as the presence, on electronic
medical records and follow-up digital
optic disc photographs, of one or more
DH in just one eye. DH was deﬁned as
an isolated haemorrhage within or on
the margin of the optic disc or in the
parapapillary retina extending to the
disc rim. Alternative causes of haem-
orrhage were excluded by diagnostic
testing for ischaemic optic neuropathy,
papillitis, central retinal vein occlu-
sion, diabetic retinopathy and poster-
ior vitreous detachment. Regular
follow-ups were conducted at intervals
of 1–3 months after the initial detec-
tion of DH, and digital optic disc
photographs were obtained at intervals
of 3–6 months.
A questionnaire on the preferred
sleeping position, described in Table 1,
was administered to each of the
patients, and their answers were
recorded by a single observer masked
to the ophthalmic examination results.
The patients’ demographics and ques-
tionnaire results were analysed using
the paired t-test and the one-sample
Chi-square test, respectively, according
to a signiﬁcance level of 0.05.
Table 1 summarizes the demo-
graphic and survey results on the pre-
ferred sleeping position of the 119
NTG patients with unilateral DH.
There was no signiﬁcant diﬀerence
between the two eyes in any parameter,
including baseline IOP. A total of 45
(37.8%) preferred the LDP, 25 (55.6%)
of whom preferred the eye with the
DH-dependent LDP (p = 0.456). The
number of digital optic disc photo-
graphs ranged from 4 to 14 (mean: 5.4).
The Early Manifest Glaucoma Trial
did not ﬁnd any beneﬁcial eﬀect of
IOP-lowering treatment on DH fre-
quency over time, even though it
proved eﬃcacious in preventing or
delaying progressive VF loss (Bengts-
son et al. 2008). In our study, the
preferred sleeping position was not
associated with the presence of unilat-
eral DH in patients with NTG.
Although various mechanisms have
been proposed to explain the cause of
DH in glaucoma, the precise aetiology
remains unknown. We speculate that
there might be factors, not associated
with positional IOP change (Kim et al.
2013a,b), that impact on glaucomatous
progression in eyes with DH.
One limitation of our study is the
basing of the preferred sleeping position
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